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CONTAMINATION OF WATER DISCHARGE FrOU CLIVTON LABORATCRIES

‘I’ by

Re Z. lorgsn and Forrest Western

The radicactive wasie products resuliing from the operstion of the
Clinton Pils consist principaily of water-borme fission wroducts. The
ectivity of’ this wastse ia reduced by storage to remove the short-lived
products, precipitstion of large fractions in wnderground tnnks, praci-
pitation in a settling besin, and adsorptﬁ.cn on the clay of Wh'tae Osk
Creck and Ilake. v?i‘hese pmcesssé ars supplenenied by dilution in Thite
SGak Creek and Clinch River. lessurements of radiation end aciivity .
together with fiasion prcdﬁz::t analyses, of the water discherged from
Whits Osk Lake show that thé avarage level of ectivity in White Oak lske
. i3 kept well below tolerance values snd thet the activity in Gliﬁzh River
’ is negligible. |
Introduction
Four types of radiosctive waste are, or hsve beenm, discharged from
Clinton leboratories, as followss _

1. Conteminated trash which is collected in special trucks and |
hemled to the "hot trssh burial grounds.” Here it is plsced in
deep hoies or trenches and ;cpv{sd‘ with several feet of dirt. :

2, Readioactive argon dischafé;d from the pils ccoling air by way
of the 105 stack,

LY

3. Air borne fission products discharged from stacks intc the stmesphers.

This type has included:

@ Dischargs from the 205 FPlutonium Separations Plant vie the 205
. stack. ‘

' ' ©. Dischsrge from the 26.{;. Plutcrdium Isolation Plant via the 205

stack,




——

¢. Disehergs from the 7080 F:.sq.‘lozz “"‘Gduﬂ-“ Building =nd the 706D
Barium Production Building vie the 205 stack and tus sweil TOEC
and 706D stecks,

d. Uischerge from mipbured plle slugs vis the 105 shzck.

e. Discharge frow the 7064 Ssmiwerks\via the amall T08A stock

4. Water trapsporied fission producis, remaining in solution sfier

partial precipitation, dischsrged inio Wﬁiﬁe Oek Greek. This has

includeds

4. Disthorgae fiow the 205 P1 utonium feparations Plant.

be Disrhsrce from the 7050 and 706D Buildings.

c. Dlscherge from 706A Semiworks and Chemisgtzy Buildinge.

d. Discherge from the "hot” glug storsge csmal in ths 105 Pile
Building.

©. Diacherge from the Tenk Farm dry wells.

This discussion 4s concernsd with the weter transported fission products.

During the early operation of Clinton Laboratofias, from December

1943 to January 194%, when tha prima ébfe ative was to produce »T@m.ameun&s

I plutonium per dey, most of %h@ discharge of water~borne fission preducts
wge from the 205 Plutonium Separciions Plent. Table 1 indicetes the
approxisate activitiés of those fission products vhich contributed sghm
- surntlnlly to the redioactlve contaminetion of discherged water. The |
acti?ities given ares for the products sepzrated in an aversge daily'ruﬁ‘af
thy Separations Plant, st various times after removel from the pile; and éxm
~amputed onnﬁhe aéénmption ‘thet the bstceh wes in the pile for 1CU days, |
during which time 1% davalo sed 1/100 of the pile power 1evel of one megawstto

Before rertial nrecipitation in storege tanks, sll of these products were

contained in the discharged JTalop aogtes axcapt about 50 of the fodine




vhich vas gopoaited in the sieck and off gas lines or was dischorsed inde
the g:r with the xeron. The urenium slugs were ususlly silowed io cool 40
days between removal from the pils and pmcessing; During this time the
alements with short half lives hed deceved to negligible welues; leeving s
total activity, as Indiceted in the tabls, of sbout 1500 curiss per day in
the discherged water waste. . ‘

Table 2 gives the daily tolersnce conesntrations of the long=lived
fission pro&ucts in drinking water and for contimous submersion, res-
poctively; together with data upon vhich the computations are based, 7Ths.

methods of computetion are descrilied in the papsr; Tolsrunee Concentretions
(1)

of Radioactive Substances s end exposure of several yesrg' duration is
assumeéo For a1l organs of ths body except the thyroid, it is sssumed thet
the tolerance level of radiation is 0,1 r per 24 hours, and thet all of ithe

enerly of rediation 1ibsrated in the orgen 1g gbsorbed in the orgam .For

the thyroid, on the basis of relstive insensitivity of its tissue to rudiation

and of the small size of ths organ, it is assumed that the tolerance level is

1 = per 2 hours and that only the encrgy of the beta radirtion is absorbed.

Table 3 gives thé comperative hazards to 1ife that would result from
ths dally discharge of the entire sctivities of these fission products into
the drainage system of the éma; at the 2ges shown, The figures éiven
are obtained by dividing the values given in Table 1 by the tclerance

concentrations given in Table 2. .
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Arrengement of focilities for dispossl of the chemicsl westes from
‘ the Seperstions Plent end the other chemical units is shown in Figurs 1.
The wastes from Separstions includsd alumimum nitrate solution resulting
- : " from dissolving of the slumimm coatings from uvrspiur slugs, bismuth
phosphate by-product precipitete; waste supermetents from the bismuth
phosphate and lsnthenum flucride product praéipitaﬁas , and various cther
westes, in addition to fission producté, These were stored in the large
underground tavks, U5 and W6, vhere they were ‘i:reateé' with sufficient sedium
csrbonate to raise their pH to about 8. This produced precipitation 'of |
radioactive meterials, lesving only sbout 7% of the original radicactivity
in the supemaﬁant. Activity of the supernatant was {urther reduced by ss
long a hold-up for radicactive decay as storage space would pesrmit.
‘It was originally planned that the two holding ponda, of about
225,000 gallons capacity easch, would alternately receive the supernetant
‘ from tanks 75 and W6 together with the conteminated water from the rest of
the plant. The water in the sast pond was tc fecol® whils the we.ét pord
was teing filled. Then the sast pond would be @rained into ¥'ite Cak
Cregk and filled while the west pond cooled. Dischsrge intc these ponds
did not begin umtil March 6; 1944; and it was discontimued April 27, 1944,
becausg of the large amount of fission products measured in the water ard
mid of the White Osk dreinage system during the latter part of April.(z)
Insdequacy of the ponds was largely due te inadequete size and to
%the fact that much of the precipitate that ssttled in the ponde washed
out into White Osk Creek when the ponds were drained. A1 present thess
zonds zre not used except for infrequent short intar?alé during which it
iz desirebls to divert waste water from the Settling Basin,
. ~ While the hcldi:ﬂg ponds wers being used, a caicixm prrac‘ipiﬁaté was

‘obsapred to bo collecting st thelr outlet and for seversl hundred ,erds
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gown While 7ok Creek. This = ugeested the edditiom of ¢ salefwr chioride o
ths water in tanks %5 and W6, This tresiment, which was used from April 17
wneil dische;rge into the pond was discontinued om April 27, 1944, reduced
the activiiy of the wagte water about 0%,

As a consaquence of the iradequacy of the holding ponds, a 1,600‘,060
gallon settling besin was built, and put into operation July 3, 1%944.
Experiments hsd indicrted that dilution of the supernatent from W5 and
%6, in thé ratio of 70 to 1, would precipitate about 90% of the reﬁaining
. radioactive contamination. The discharpe from these tanks is mized with
the dilution water of the plant to give & flow of about 300,000 gallons of
mater per day end is fed into the settling pond through a diversion box end &’
woir which distributed 1t rether evenly on the north side of the bssin bty
means of a number of dlscharge slots. Radioactive material precipitated
by this dilution has to be cleaned from the inlet weir occasionally to pro-
vc;nt excessive radiation along the catwalks across the besin. A qusntitative
record of the effectiveness of the settling pond in rmnoving radicactive
meterisl from the discherged waste is summarised in Table 5.

- When the settling basin was constructed, it was considered desirable
to construct a series of baffles over the basin to incresse the length of
peth of water flow and to insure a maximum of sstiling. However, thers was
not: sufficient time for the most cereful design and construction; and, as

a conmpromi.. e, a wooden framework vas float.ed‘ on top of the water to prevent
surface weter from blowing directly slong the water surface to the outlet,
end to assist in dispensing the undersurface water. A welr on the south
sice of the besin receives the effluent water from many slots and faeds it
into White Osk Creek.

On July 10, a wesk after ‘the discharge of wasté into tﬁe new settling

besin begen, the procedure of putting 500 pounds of calcium chlorids per

da:r into tenk W5 was resumsd. This trestment reduced the activity of the wastas




.
f

by & faster of sheut ten. Tresivenmt of the water ln the wetilling bosin
pith similar smounts of eslcium chioride wae tried for shout thres weeks
tat was discontimussd as ineffsctive,

During the sumer of 1944, Tericus formz of é.'%:gae began to £row
Izsuriantly on the boitoex of the aesir,- or: welr boemes, and on the uifle
gyston in the besin. W®hen cavhbou dioxlide collectad in the spongy algse,
tagy flcatsd on the valer gurfsce snd formed & green corpet over almost
the entire besin, These slgee contained various rsdicactive .i‘igaion pro~
dgucts Cixed in and on the surfsce of the plant eelis. The resuliing
radistion loval was fmquen‘é};?'se?emi hurdersd milliroantgens per hone
along the catwalks and of the order of one roentgen per hour fust above
the algse-coversd basin surisce. 'Bafi’lsa wers constructed sbout the out=
1t welr, bub, in spite of all offorts, bits of "hot® algae contimed to
asscepe into Vihite Ogk Cresk. It wmes chsexved thet after rains the slgae
settled t0 tha bottom of the basin for about 2 dey, so fire hosss mare
played frsquently on the water surfacs to simulste heavy rTain. Fimmyg
in Kovembar of 1944, on the recomrerdstior of B. E. Zirkie, 200 gslions of
37% formaldehyde wore sdded to ithe basin water and sllowed ‘o stand withoul

any flow in or out of ths besin for three deys. This tresiment plus the

wintsy weather killed the aligee complstely. Smell smounts of algss cellseted

I

ix the basin during the summers of 1945 end 1946, but failed to present a serious

problien,

On Sepiember 29, 1944, there waa s cloud«bursgt of 8.8 inchsz of rsin.

 White sk Gpeaek filied very repldly end overflowed the setiling basin for

tuo hours at ths rete of about 1000 gelloms per rinuts. Yo serious demsge
maz done to the basin, and the enormous éilution prevented developzent of
any radistlion heszerd downgiresan. Soms of the elgse were terporarily clzerve’

from the besiu and, as & resuld, the radistion level above the catwalls wvas
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vacuesd by s fectlor of 20, A negliglile ﬁ:‘ﬁaeti on cf the ssdinenms wed zue

‘ sovad. howaver, from tohe Wotton of the 'ta,,m:s, The sebtling besin, 28 well
#g tnite Ozk Dem, eame vwary nsar weshing gway Suring this flash Ilood.
- 10 resviva the threst of & future washoudl of the bzein whiech mlight Jischargs

N’,&

z tlvmzznd or rore curles of metivity inte the drainsge svsiem, the b@é’ .
¥iise Ook Cresk near tne besin ves widensd end despaned.
Since thévshu%:‘zaﬁz of the Chemicel Separaticns Building (203}, most
of the "hot" woste comss from the Fissicn Product Building (7060} and the
Bariun Sepavetions Building {7086) Yy wey of the small fank ®il. This
terk overflowed in Nowember, 1944, and so an sutomatic jot was instzllied
10 trangfer f}.'uﬁ;d ‘i‘:-z‘c.m W1l to W5, A large incrense in the psr cent of
Ezar‘m and g%:*ontim fourd im the fission products c?z*maé by the wzter
ef Fmte Oak Laxa in D@cemhar, 1944, sucpested that the jet from W5 and ¥
: ‘ right be pleking uwp sludge from k5. 4s a ’consequanceg this jet was repleced
by en overfliow line. The smell retention pond, shoen in ?igura 1, connucts
to 11 cf the dry wellas sbout the tanks. FReadings which are made ai; this

water dsily indicste when there is & spill or lesk sbout the terks.

B. The Br-Producis Waste Dreinsge Svatem

T‘hs mste_dminage systen is shown in Figure 2. Some 1500 fast

@al@w the Satiling Bas.,.n cutlef.s ths f.i.ow of '.'Ihite Ok Creck s daflacted
from its nsiurel ecurss by g dike o f‘erm & mersh. 4 second dike provides
gsome hold up .;z; the intermediate pond ami returns the water to i{is original
courge. White Oak D ami two miles downstresnm, pravi.dea a lake which iite
pounds égfzoo,()(}ﬁ cubic feet of weter when £illed. The dem has an uppsr
conirol gate which is used to regulste the flow, and the resultant Jilu-
tion, of the water passing into the €linch Rlver; and 2 lewer control gsia
z:’h;f:h is opened only during extrems emergsncy. The partial removal o

aetivity from the waste water ty adsorption on the clay in the mud ol this
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syetar 1g discussed in delail in snother paper Qﬁ’iﬂ this velums.
The £low of Clinch River is controlled by Horris Daw which is abeut

gf Clinch

-«

40 riles above the movth of Thite Osk Cresk. The averags flio
Rivar is gliven in Teble 4. In cese of emer;ency, arrangemenis can be
wede to increage ihe rate of flow for short pericds of tims in order

obtain grester diluticn of the fission product waste.

TABIE 4

Averspe Flow of Clinch River

.

1921-1972 4600 £t7/sec
1940 2200
1941 2000
1942 2500
1943 51
1944 4610
1945 4800
1946 =000

%

Co lNessursmenissof the Redlosclivity of Discherged Valer Wasgles

Ii is the respongibility of the Health Physics Ssction to ges thsi
no concentration of redicsctive producis ia dischesrged into White Osk
Creck that would be hegrmful to man or animel, From the siart of dischargs
of raégéaeti§e contemination into White Oak CUreek, maasurements of radic-
activity.héve varied from time to time with the develcpment of new
instruments and techniques.

Operations personnel meke deily messurements with & Lauritsen elsc-
troscepe st various iﬁcntians, f@émefly about the retentlion ronds, - and,

Isler, sbout the 3ettiing Basin. They alse collect ssmples from the

afflvent and effluant_ﬁate?s of the ponds znd basin sevsrsl tinmes per doy,

o g A



These ssmples are svapor-ted and counted for “ets activity by the 205
Mnalyticsl Section, (455) ﬁhnthly summaries of radioesctive contaminsiion
sstimated from thess counts are glven in Teble 5.

The Hsalth Physics Section makes regular leuritsen eliectroscope
meagursments about the ponds snd bacsin, Gamma ray measurements sre mads
several times a week in large semples of water taken from the discharge of
the Settlihg Besin and of White Ogk lLake. Formerly, messurements were made
oceaslonally by flosting X-22 jonization chambers over the Bessin and Whiﬁg
Osk Lake, and with a submsrine counter in White Osk Lake and Clinch River.
More recently, continuéusly'recording Glf counters have kept records of the
beta and gemma activity at White Osk Leke Dem. These counters have proven
valuable for the early detection of changes in the sctivity of the water

leaving the leke. Routine samples of water discharge? from lhite Osk Lake

are collacted and enalyzed or counted as discussed in the next section,
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TABLE 5

: Settling Bedin ¥hite Osk Lsko
N Honth Beta  Beta  Beta  Average Beta Curies Average
1944 Curies Curies Retios Gamra Out Out per_ml Gamnra Cut
In Out In/out {me/hr) - xw0k {(mr/nr)
August A 9 13 6.9
September 61 11 5.5 32 :
October 251 35 . 742 0.75 11 *0.050
November 277 A 3.7 1.24 108
Decenmber 156 60 2.7 0.91 45
1945
Jaruary g6 24, 2.2 0.43 Vel 0,039
Febrvary 0.01 g 0.029
March 6 A 1.7 0.07 0,012
April 89 53 1.7 0.90 0,012
ey 66 40 1.7 0024, 0.012
Juns : 94 55 1.7 0.65 T 0,041
July 57 38 1.5 0.2, 0,019
| August 1o 82 1.3 0.49 0.035
@ September 10 93 L1 0.53 0.050
Octobex 22 24, 0.9 -0.16 18 0.033
- November 8 11 0.7 0.04 36 0.C03
' December 65 34 1.9 0.58 27 0,045
1946
Janvary ' - 207 i73 1.2 1.19 18 0.1
February 39 23 1.7 0,028 0.011
March 55 21 2.6 0.532 : 0.049
April 73 €5 1.1 0.633 0,039
ey . 161 97. 1.7 0.586 0.078
June 55 4T 1.2 0.218 0.082
July T4 57 1.3 0.288 ‘ 0.045
August : 7 4 1.7 0.022 : ' 0.012
September 38 30 1.3 0.048 0.021
October . 17 A7 1.0 0,050 0.0325
Kovember L6 L0 1.2 0.0,7
Becsnmber 55 41 1.3 0..708 4 0,CL%

: #This is an average of infrequent obsérvations made during the last three or
- four months of 1944. Data irredirtely following the spilll from W-ll on
Hovember 22, are not included.




D. Fission Product Anslvses
From September, 194/, to Februery, 1945, monthly determinetions

of the average distribution of fission products in the water leaﬁng thite
Ogk Lake were mede. The analyses were made by the Analytical Section on
a composite sample accumilseted during the mt;ntho The method included
chemical separétion of tre princlpal long life fissicn products, evaporstion
to dryness, end messurement of the beta activities of the separated elements.
Results of these analyses are given in Tsble 6. The concentrations of
individusl elements iere too low for sccurste measurements, resulting in
inconsistencies to be observed in the tsble. Since the concentrations of
strontium and barium were much too low to constitute individusl hazards
from ingesation, routine moﬁthly analyses were discontinued with the s;mpie
for Januery, 1945; snd subsequent monthly semples have been counted for
gross bata ectivity only. | » ' |

If at any time there is & higk gross count, a fission analysis of the
water 1s made in order to determine the tolersnce level. Constant vigllence
must be maintained £o make certsin that isotopes readily absorbed by the
human boéy are not concentrated in the discharged water to such an ext-nt
that ingestion tolerance is exceeded. Usually tolerance is determined by
the level of water contamination that will irradiate a submeryed body to the |
extent of 100 milliroentgens per dey. However, the toierance levels for
22 520, 16127, 1612, and 76172 are determined by ingestion of these
elements iﬁ drinking weter. The tolerance concentrations o;’ ihese elements
in drinking water are, from Talle 2: I21, 5.5 x 10710 curies/milliliter;

sr°. 10, 5.8 x 10710 curies/nl; 762!

%129’ 2,7 x 1070 curies/ml; Tel’? . 13‘32, 2.7 % 1072 curies/rl.

s 4.0 x 1072 curtes/m1;

S




0°¢T

o°eT

8°et

- g80an

£q peasqunooue SOTITUOTIITD JO SATIEOTPUT exe 00T WoX) Senyd¢a sey} JO UOYIUTA9Q

*1¢ ‘unjqunyog 9°z1 ‘umiuodayz £6°4 _
19254 POBN BI0JOBF UOTI00ILI0D TleXeso ey} ¢sucipdunmsge eeeyy Jo s188q 6y UQ

°SOT)TATIO8 MOT 668y} Jo sysAreus uy jueujredsg [eojyiyeuy

fwnijuodygs f4°8

Sunyreg

“IV Jo Eo\me 0T £q uotpzdxesqu pus {gor ‘Wutuey3vos yoeq §¢gezr ‘Axjewos3 Jojunod

8T 4067 92 §TT €3 g
oc 05T m mww ewe -
99T 00T €1 8T 9% 09
0T qwb. ot wosz 2
6°0T 412 €4L°0 L6 1T %0
v @ 5 v @ v
87830, WNyquRTon

v.cﬁg&cm 1sutdizo
Jo jonbjre woX} poujwrslep &9 ZO3ITFITTY, Jed opﬂ:ﬁe J1od squnoo ejeq ssoxd Jo ©FsjuedIed - gy

K4

t3utumase covsnsoo uNAuoa X J93TTITT TN Xeod ma«uﬂo up £ TATIOV « ¢m

4

*ZO3TIITITU xod ejnupm xod £junod BlOg = g pus 5 80N

66 08T 1§ or LY 82 2'g g€ 1°¢
s o2 T T 09 £ 6°¢ (AN |
ot St 0°Z It €2 0¢ 8'L ST 0°2
2 6f LY [ G (AL 4 Z'8 8T 1°2
o’ It oY 1, 9T  0°2 144 9 80
ST°0 6°0  £0°0 L0 9 2°0 €°0 £ T
Y T Ty V8@ v .am &g 7
. y 2 1

T SjueoITy W 3U0I5G “WRTIeg

Woq A00 911U} WOLJ Zo384 JO 8e

9 mumqa

‘ L

usy

g6t

o8(

(L2 2on)

AC)

0

adec

i

6t
4oy



As indiceted in Table 1, because of differences in the half lives of
these isotopes, the reletive amounts to be found in water wastes depends
upon the age of the wagte. Table 3 shows thst for very young wastes the
isotopes producing the greatest ingestion hazards eare, in order of magnitute
of hazard: 1131, Bale, Telgz, Sr89, and Telég. As the ege of the waste
incresses, these become unimportant relative to the long lived Sr90 in the

orders Tel 2, I2%, paté0, 1et??

, and Sr89.—

Three analyses of samples of weter lesving White Osk Lake during
unusual conditions are given in Table 7. The first of these was trken dnfing
the flood of September 29, 1944} the second during a perioed of unprecedented
sctivity, Jamuary 30, 1946, resulting from é mmber of unusual circumstences
céincident with dissolving slugs rore recently removed from the pile thén
n;rmal; and tie third during the month of l‘arch, 1946, covering a period of
several weecks in which tho ectivity in the Settling Basgin was far'above
normal, The near tolerance level in Vhite O=k Lske represented by the second
of these anslyses wes an umisual event of short durstion. To provide a
margin of safety for such umsual conditions, the level of the lske is
normelly kept 3.5 féet below the top of the upper gate of the dsm, so thst
whenever the activity of the water at the dam exceeds lb% of tolersnce the
upper-gaté moy be closed to ellow additional decay, settling, sbsorption,
and dilution of the radiosctive isotopes before discherge intq the Clinch
River. The reserve cépacity of the lake st this level &s 5,000,000 cubic
feet, In\thﬁ event of heavy precipitation at such a tiﬁe, reduétion of
activity resiilts rrincipally from dilution.. Further dilution of waste
discherged from the dem by the water of Clinch River hes always reduced the

radietion level to less than 1% of tolerance st @ short distesnce below the

p 2T

mouth of White Osk Creek.




- TABIE 7

‘ ' Anelyses of Water from hLhite Oak lake Dam
B At Times of Unususl Activity

September 29, 1944

Constituent ' Solution ‘ Suspended Uaterial
| Cmmtsz miﬁ[rl Sapglml Gounts/min/ril a4c/ml
Bariun ' | 0.04 0.16 0.04 0.16
Strontimm 0.13 0.47 0.07 _0.25 |
Zirconium 0.01 0.5 .02 0,10
Colwnbium 0,06 1.38 0.36 ' 2,28
Total - 024 2,06 0.49 8,79
Gross 1.61 o 1.90
-“. ’ Januery 30, 1946
) Constituent ~ Counts/min/mil ,c,é,_gj_m;
Strontium 0 | 156
Todine | 54, ‘ 238
Total 94 : 394
Gross ‘ : 87

Month of Merch, 1946

Congtituent ' Counts/min/mil  Lee/ml
Strontimm . - 2 o T,
Grosa 8 ‘

.
) | ‘




. The incident of Jamusry, 1946, illustrstes the above method of
‘ handling unusual activities. .On Jemuary 24th, delayed reports on the
activity of water lesving the Settling Bssin, end reports from éf.! counters
at the dam, indicated that the activity of the lske might be 10 times its
normal value. The upper gate of the dem was closed, jetting of waste into
the settling basin was stopped, and much of the plant weter was diverted from
the settling besin into the holding ponds. 4 13" rain Jemusry 30th filled
the me, diluting the activiiy to esbout onme half of its peak valus. Additional
rainfall madev it necesssry to dilscharge water over the spillway, but it hed
reduéed tho sctivity to apm‘oximateiy its normel value by February 4th, |
The sample for which the analysis is given in Tablé 7 was taken at the den,
Jamusry 30, before overflow started. On the following day, ssmples were
taken from three different points downstresm in the Clinch River, from
which 1t was estimated thet eny activity present was less than the probeble
. ‘ _ counting error in the Analysis. | ,
Measuremeﬁts of the bete zetivities of water entering end leaving the A

Settling Basin are made from samples of water taken st intervels of four

hours by the Technical Division. From these and from the delly flow the

mmber of éuriés for ench dey is computed. Average monthly bota sctivity

of water leévin’g White Osk Lake is estimated from a composite sample of

water accunulsted through the month by the Health Physics Group and meassured

by the rtdiocke:.;istry analysis group of the Chemistry Dividon.

Gamma radistion in the water leaving the Settling Basin and leaving
White Osk Lake is measured in ssmples taken on elternate days from the two

sources to total five or six semples per week. The method of measurement |

end correction for the finite size of sample zre given bty K. Z. llorgsn “5).




t

~ For comparison between the two methods of monitoring the water,
messurements of the beta activity and the gamme radiation in the water dis-
charged from the Settling Basiﬁ are shown graphically in Figurs 3, for
those days in 1945, for which observations of the garma radistion were made.
Although there are some discrepenciss, the asgreament betwceh the beta and
gamma measurements is quite good, snd lends confidence to ths use of ganma
messuremants as a convenient method of wonitoring the water ﬁov:ing from
White Oak leke, However, it must be remembered that the beta-gamma ratio
varies with plant operations, and with physical snd chemical conditions in

the Settling Basin and dreinasge system. For this reason, one cannot depeﬁd v

upon 2 single typs of measurement for an extended period of timeg and final

interpretation is dependent upon a knowledge of the distribution of fission
products in the water, |

in Reducing Radiocactive Contaminstion
Early investigation indiceted that activity due to fission products

would be reduced by a factor of .13 by precipitation in W6, and by an
additional factor of 10 1n the Settling Bgsin. It will be noted from

Table 5 that the actual reduction factor for the Ssttling Basin has de-

creased from seven to éopething less then two. The grephs in Figure 4
show delly values of bets activities er‘xtering end leeving the Settling
ﬁasin from Augusﬁ 14, 1944, to December 31, 1944, during which period the
greatest change took placé. It may be obgserved from these graphs that the
change occurred rather suddenly, confirming the belief that the cause was
the change in opersting conditions.

| Comparison of gamma radistion levels in the water leaving the
Settling Basin and that leeving White Osk Leke 1s indicsted graphically
for the year 1945 in Figure 5. These data show the gamma rediation to

bs reduced bty an average factor of 13. VWhile perhaps 195'»*‘{ relisbls, data

) oy
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on beta activities, from Teble 5, indicate a reduction in beta ectivity

‘of the order of 10, The reduction 1s due to dilution, to settling, and to

adsorption on the clay in the md of the creek and lake. (3) When sfzort.
lived radioisotopss, resulting from the processing of "young" slugs, are
discharged from the f’lant, physical decay becomes an important factor.

F. Hagards to Life Resulting from Discharged Fater-borne Wagtes.
The plants and animels found in end about White Osk Crcek and Leke,

between the Scttling Basin and Clinch River, appear to be those mormal to
the vicinity. Radiograf:hs of plants gathered along the stresm show that
many of them are radioactive and, perhapé, are not dasiréble food for cattle,
Studies of fish from tie creek end lake, made by the Biology Section from
ey 3, 1944, to April 3, 1945, indicated a coz?elatibn between the activity
of mud in the lake and beta activity in the tissues of the fish; but it was
concluded that the radiation from the ingested radicactive westes was well
below tolerance for the fish, and thet the concentrations of fission products
in the tissues of the fish were below tolersnce for human consumption.
However, the water discherged from White Osk Leke passes through a fish
screen which, except during periods of flood, prevents the pessage of the
radiocactive fish into the Clinch River. Signs posted around the lake pro-
hibit fishihé, as well as swimming or use of the wster for humen consumptior.
In the spring of 1945, the desth of a large mmber of fish 1n hhite

Oak Creek and Lake vas inveatigated by the Biology Section, (6) tut no

connection with radioactive wastes was -found, All of the deed fish were of
one‘Sp'ecies, Xnovn to be very delicsf.e, while the leke contéina- many o'thef '
spécias, In the spring of 1946, the very young fish in the shallow water
of White Osk Creek nesr the Settling Basin died and young fish_were not
observed in this portion of the creek for several months. While the circum-
stences of this iﬁcident were entirely differen’ from the preceding one,

there is no svidence _thét it resulted from .the radioactive nature of the weter

—

waste.
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Poasible denuge wo 1ifo frow the radiosctive waste discharged inte

tie weter may resuli eliher from sxbernel redisticn or frow the ingestion

of rudicactive proaducts which bevome fived in the ovgens of the toedy. Ths
felioning table swmarvlizes a*%i::’:fiifa of discharped water during ixe paricd

froin Auguat, 1944, to December 31, 1045s ,

TABLE 2

. : gggg angd Gomua Activities of Dischargeﬁ Yat skex
. For the Period Aupusl Qﬁ Degenber 1945,

. From Settling Besin From Wilte Qsk Leks
Averags gammz radistion 0.5 ne/hr ‘ 2.02%9 me/hr
Meadmom gorma rediation 1.2 nx/hr 0,12 /S

. . - i - ul"J 'y /‘ - - ,«m;? / <
JAverags beta soetlvity 3.9 = 10 curiss/ml 5 2 107 e/ml
. o

Meximun bete sctivity 1.8 x 1077 curd ’*”/n’ az x 16740 o/m2
leximen sonesntreiicn of 27,1 x 16711 &/ml

strontiwm slus bariuwm

a 8 3 ) ;-'
These valuss vepresent the highsst monthly averare wlﬂcs for the
roriod covered by this teble. 4rn incident in which much higher

2Ty

velues wesre ziteined for g brisf time 1s discussed onm pags 23,

From tolersnee vaiues for ingestion and submarsion given in Te'le &, 1%

7111 be observed that the activities ghown sbove ere well withis the

4olezence limdts for mem. 411 measvrements of the radicactivity of the

water ﬁaé&zetraam in Clinch River ind’ acate g lavel of radistion of 4ha

erdar of background redisiion.




Present Ststus of the Problem of Disposel of Radioactive liasisg,

¥hile it is believed that 4he methods of waste disposel used at
Clintor Latoratories until ¢he present time have met =n emergency situstfon
without endangering the health of personnel wiihin or without the area of
opersiion, it is now considered desirsble by the suthors of this report te
nodify the system as soon as it iz technically practicsl t; d§ so, Instead
of diluting the small fraction of activity remaining in tﬁg supernatant after
precipitation in such underground tanks as W5 and W6 end discherging it
inte & drainage systém as is done now, the remairing activity shoculd bs
concentrated by some physio-chemical process until it would be pra;:tical
ei*ha‘ to store it 1n addftional underground tanks or te lury it in sulteble,

well marked and permanently ecstaloged burying groundso

“m
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